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RECOMENDACION UIT-T G.854.3

PUNTO DE VISTA COMPUTACIONAL PARA LA GESTION DE TOPOLOGIAS

Resumen

La comunidad de gestion de topologia se utiliza para gestionar la topologia de un dominio de red de
capa Yy las relaciones entre los recursos del dominio de red de capa que se estad gestionando. E
servicio proporcionado por la comunidad permite la creacion y supresion de los siguientes recursos
dentro del dominio de red de capa: subred, enlace, enlace topoldgico, extremo de enlace, extremo de
enlace topologico y grupo de acceso. El servicio proporciona también un conjunto de acciones de
informe para poner en conocimiento de los posibles receptores de notificaciones la creacion y la
supresién de recursos en la comunidad. El servicio esta disponible entre un solo llamante y un solo
proveedor.

La particion de subredes y enlaces no estdn comprendidas en esta comunidad.

Esta especificacién abarca las siguientes acciones de la comunidad de empresa:
. crear grupo de acceso;

. suprimir grupo de acceso;

. crear enlace;

. suprimir enlace;

. crear extremo de enlace;

. suprimir extremo de enlace;

. crear subred,;

. suprimir subred,;

. crear enlace topolégico;

. suprimir enlace topoldgico;

. crear extremo de enlace topoldgico;

. suprimir extremo de enlace topoldgico;

. informar creacion de grupo de acceso;

. informar supresién de grupo de acceso;

. informar creacion de enlace;

. informar supresion de enlace;

. informar creacion de extremo de enlace;
. informar supresion de extremo de enlace;
. informar creacion de subred,;

. informar supresion de subred,;

. informar creacion de enlace topologico;

. informar supresién de enlace topoldgico;
. informar creacion de extremo de enlace topolégico;
. informar supresién de extremo de enlace topoldgico.
Origenes

La Recomendacion UIT-T G.854.3 ha sido preparada por la Comision de Estudio 4 (1997-2000) del
UIT-T y fue aprobada por el procedimiento de la Resolucion N.° 1 de la CMNT el 26 de marzo
de 1999.
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PREFACIO

La UIT (Unidn Internacional de Telecomunicaciones) es el organismo especializado de las Naciones Unidas
en el campo de las telecomunicaciones. El UIT-T (Sector de Normalizacién de las Telecomunicaciones de la
UIT) es un érgano permanente de la UIT. Este 6rgano estudia los aspectos técnicos, de explotacion y
tarifarios y publica Recomendaciones sobre los mismos, con miras a la normalizacion de las
telecomunicaciones en el plano mundial.

La Conferencia Mundial de Normalizacién de las Telecomunicaciones (CMNT), que se celebra cada cuatro
afios, establece los temas que han de estudiar las Comisiones de Estudio del UIT-T, que a su vez produce
Recomendaciones sobre dichos temas.

La aprobacion de Recomendaciones por los Miembros del UIT-T es el objeto del procedimiento establecido
en la Resolucion N.° 1 de la CMNT.

En ciertos sectores de la tecnologia de la informacién que corresponden a la esfera de competencia del
UIT-T, se preparan las normas necesarias en colaboracion con la ISO y la CEl.

NOTA

En esta Recomendacion, la expresgnpresa de explotacion reconoci(fBER) designa a toda persona,
compafiia, empresa u organizacion gubernamental que explote un servicio de correspondencia publica. Los
términos Administracién, EERy correspondencia publicastan definidos en I&€onstitucion de la UIT
(Ginebra, 1992)

PROPIEDAD INTELECTUAL

La UIT sefiala a la atencién la posibilidad de que la utilizaciéon o aplicacién de la presente Recomendacion
suponga el empleo de un derecho de propiedad intelectual reivindicado. La UIT no adopta ninguna posicion
en cuanto a la demostracién, validez o aplicabilidad de los derechos de propiedad intelectual reivindicados,
ya sea por los miembros de la UIT o por terceros ajenos al proceso de elaboracion de Recomendaciones.

En la fecha de aprobacion de la presente Recomendacién, la UIT no ha recibido notificacién de propiedad
intelectual, protegida por patente, que puede ser necesaria para aplicar esta Recomendacién. Sin embargc
debe sefalarse a los usuarios que puede que esta informacién no se encuentre totalmente actualizada
respecto, por lo que se les insta encarecidamente a consultar la base de datos sobre patentes de la TSB.

0 UIT 1999

Es propiedad. Ninguna parte de esta publicacion puede reproducirse o utilizarse, de ninguna forma o por
ninglin medio, sea éste electrénico 0 mecanico, de fotocopia o de microfilm, sin previa autorizacién escrita
por parte de la UIT.
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Recomendacion G.854.3

PUNTO DE VISTA COMPUTACIONAL PARA LA GESTION DE TOPOLOGIAS
(Ginebra, 1999)

1 Alcance

Esta especificacion del punto de vista computacional esta relacionada con la especificacion de
empresa de gestidn de topologia definida en la Recomendacion G.852.3 y la especificacion de
informacion de gestion de topologia definida en la Recomendacion G.853.3.

2 Referencias

Las siguientes Recomendaciones del UIT-T y otras referencias contienen disposiciones que,
mediante su referencia en este texto, constituyen disposiciones de la presente Recomendacion. A
efectuar esta publicacion, estaban en vigor las ediciones indicadas. Todas las Recomendaciones
otras referencias son objeto de revisiones por lo que se preconiza que los usuarios de ests
Recomendacion investiguen la posibilidad de aplicar las ediciones mas recientes de las
Recomendaciones y otras referencias citadas a continuacion. Se publica periodicamente una lista de
las Recomendaciones UIT-T actualmente vigentes.

[1] Recomendacion UIT-T G.851.1 (1996 estion de la red de transporte — Aplicacion del
marco del modelo de referencia de procesamiento distribuido abierto

[2] Recomendacion UIT-T G.853.1 (1999),Elementos comunes del punto de vista de la
informacion para la gestion de una red de transporte

[3] Recomendacion UIT-T G.852.3 (199®unto de vista de la empresa para la gestion de

topologias

[4] Recomendacion UIT-T G.853.3 (1999)nto de vista de la informacion para la gestion de
topologias

3 Definiciones

Ninguna.

4 Abreviaturas

En esta Recomendacion se utilizan las siguientes siglas.

AG Grupo de acces@adcess group)

ASN.1 Notacién de sintaxis abstracta ualbs{ract syntax notation one)
CTP Punto de terminacién de la conexidonfiection termination point)
Id Identificador

Ifce Interfaz [nterface)

inv invariante

layerND  Dominio capa de rethyer network domain)
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LE Extremo de enlace (link end)
LND Dominio capade red (layer network domain)
NTTP Punto de terminacién de camino de nagtvjork trail termination point)

RM-ODP Modelo de referencia de procesamiento distribuido abiesterdnce nodel for open
distributed processing)

SN Subred gubnetwork)

SNC Conexion de subredupnetwork connection)

SNTP Punto de terminacién de subreadbf&twork termination point)
TL Enlace topoldgicotépological link)

TLE Extremo de enlace topoldgictmyol ogical link end)

topman gestion de topologidefology management)

TP Punto de terminaciéme mination point)

TTP Punto de terminacién de camiriai] termination point)

ulT Union Internacional de Telecomunicaciones

5 Convenios

Para facilitar la comprension del comportamiento de las operaciones:

. los parametros se escribenregrita;
. los elementos definidos en la especificacion de informacidn se escribansiea
6 Referencias de etiquetas
Referencia de etiqueta completa Referencia de etiqueta local
<"Rec. G.853.1", INFORMATION_OBJECT:linkConnection> linkConnection
<"Rec. G.853.1", INFORMATION_OBJECT:networkCTP> networkCTP
<"Rec. G.853.1", INFORMATION_OBJECT:subnetworkConnection> subnetworkConnection
<"Rec. G.853.3", INFORMATION_OBJECT: topmanA ccessGroup> topmanA ccessGroup
<"Rec. G.853.3", INFORMATION_OBJECT: topmanLayerNetworkDomain
topmanLayerNetworkDomain>
<"Rec. G.853.3", INFORMATION_OBJECT: topmanLink> topmanLink
<"Rec. G.853.3", INFORMATION_OBJECT: topmanLinkEnd> topmanLinkEnd
<"Rec. G.853.3", INFORMATION_OBJECT: topmanNetwork TTP> topmanNetworkTTP
<"Rec. G.853.3", INFORMATION_OBJECT: topmanSubnetwork> topmanSubnetwork
<"Rec. G.853.3", INFORMATION_OBJECT: topmanSubnetworkTP> topmanSubnetwork TP
<"Rec. G.853.3", INFORMATION_OBJECT: topmanTopologicalLink> | topmanTopologicaLink
<"Rec. G.853.3", INFORMATION_OBJECT: topmanTopologicaLinkEnd
topmanTopologicalLinkEnd>
<"Rec. G.853.1", ATTRIBUTE: linkDirectionality> linkDirectionality
<"Rec. G.853.1", ATTRIBUTE: pointDirectionality> pointDirectionality
<"Rec. G.853.1", ATTRIBUTE: resourceld> resourceld
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Referencia de etiqueta completa

Referencia de etiqueta local

<"Rec. G.853.1", ATTRIBUTE: signalldentification>

signalldentification

<"Rec. G.853.1", ATTRIBUTE: topologica EndDirection>

topological EndDirection

<"Rec. G.853.1", ATTRIBUTE: userLabel>

userlLabel

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
accessGroupl sMadeOfNetworkTTPs>

accessGroupl sMadeOfNetwork TTPs

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
layerNetworkDomainl sM adeOf>

layerNetworkDomainl sM adeOf

<"Rec. G.853.1", INFORMATION_RELATIONSHIP: linkBinds>

linkBinds

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
linkConnectionl sTerminatedBy Topol ogica Entities>

linkConnectionl STerminatedBy
Topological Entities

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
linkEndHasNetworkCTPs>

linkEndHasNetworkCTPs

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
linkEndlsBoundTo>

linkEndlsBoundTo

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
linkHasLinkConnections>

linkHasLinkConnections

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
subnetworkHasSubnetwork Connections>

subnetworkHasSubnetwork
Connections

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
subnetworklsDelimitedBy>

subnetworklsDelimitedBy

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
subnetwork TPl sRel ated T oExtremity>

subnetwork TPl sRrelatedToExtremity

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
topol ogical LinkEndl sSupportedByNetwork TTP>

topol ogical LinkEndl sSupportedBy
NetworkTTP

<"Rec. G.853.1", INFORMATION_RELATIONSHIP:
topological LinklsSupportedBy Trail>

topological Linkl sSupportedBy Trail

Referencia de produccién ASN.1 completa

Referencia de etiqueta local

<"Rec. X.721:1992: Attribute-ASN1Modul€e" : SimpleNameType>

SimpleNameType

<"Rec. X.680:1997": GraphicString>

GraphicString

7 Interfaces

Esta especificacion no define operaciones que cambian la userLabel de los recursos o informan de
este cambio al receptor de la notificacidén, porque tales operaciones no cambian el estado del sistema
Su firma exacta sera desarrollada como parte de la especificacion del punto de vista de la ingenieria

con la tecnologia pertinente.

7.1 Interfaces de indagacion

Esta especificacion hace referencia a interfaces que permiten tener acceso a la identificacion y
propiedades de recursos que forman parte de la comunidad de "gestién de topologias". Puesto que I
invocacion de operaciones contenidas no modifica ningan estado, no hay interés en desarrollarlas
explicitamente. Su firma exacta sera desarrollada como parte del punto de vista de la ingenieria, con
la tecnologia pertinente. Estas interfaces se indican en el siguiente cuadro junto con la informacién a

gue dan acceso.

Recomendacion G.854.3 (03/99)
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Nombredeinterfaz Objeto de informacion

Atributos y relaciones

topmanA ccessGroup
Querylfce

<topmanA ccessGroup>

<resourceld>

<signal ldentification>
<topol ogical EndDirection>
<userLabel>

<accessGroupl sMadeOfNetwork TTPs, ROLE:
dementTTP>

<linkBinds, ROLE: transferCapacityLink>

<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

topmanL ayerNetwork
DomainQuerylfce

<topmanL ayerNetworkDomain>

<resourcel d>
<signal I dentification>
<layerNetworkDomainlsMadeOf, ROLE: element>

topmanLinkEndQuery
Ifce

<topmanLinkEnd>

<resourceld>

<signal ldentification>
<topol ogical EndDirection>
<userLabel>

<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

<linkEndlsBoundTo, ROLE: topologi cal Entity>
<linkEndHasNetworkCTPs, ROLE: elementCTP>

topmanLinkQuerylfce <topmanLink>

<resourceld>

<signal ldentification>
<linkDirectionality>
<userLabel>

<linkBinds, ROLE: a_endTopological, ROLE:
z_endTopological>
<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

<linkHasLinkConnections, ROLE: elementLC>

topmanNetwork TTP
Querylfce

<topmanNetwork TTP>

<resourceld>
<signal ldentification>

<subnetworkTPIsRelatedToExtremity, ROLE:
abstractionSNTP>

<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

<accessGroupl sMadeOfNetwork TTPs, ROLE:
containerAG>

4 Recomendacion G.854.3 (03/99)




Nombredeinterfaz

Objeto de informacion

Atributos y relaciones

topmanSubnetwork
Querylfce

<topmanSubnetwork>

<resourceld>

<signal ldentification>

<userLabel>

<linkBinds, ROLE: transferCapacityLink>
<subnetworklsDelimitedBy, ROLE: elementSNTP>
<linkEndIsBoundTo, ROLE: transferCapacityL E>

<subnetworkHasSubnetworkConnections, ROLE:
elementSNC>

<linkConnectionlsTerminatedBy Topological
Entities, ROLE: transportEntityL C>

<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

topmanSubnetwork TP
Querylfce

<topmanSubnetworkTP>

<resourcel d>

<signal ldentification>

<pointDirectionality>

<subnetworklsDelimitedBy, ROLE: containerSN>

<subnetworkTPIsRelatedToExtremity, ROLE:
extremity>

<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

topmanTopological
LinkEndQuerylfce

<topmanTopol ogicalLinkEnd>

<resourceld>

<signal ldentification>
<topol ogical EndDirection>
<userLabel>

<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

<linkEndlsBoundTo, ROLE: topologi cal Entity>

<topol ogical LinkEndl sSupportedByNetwork
TTP, ROLE: serverTTP>

topmanTopological
LinkQuerylfce

<topmanTopologicalLink>

<resourceld>

<signal I dentification>
<linkDirectionality>
<userLabel>

<linkBinds, ROLE: a_endTopological, ROLE:
z_endTopological>
<layerNetworkDomainlsMadeOf, ROLE:
containerLND>

<topol ogical LinklsSupportedByTrail, ROLE:
serverTrail>

Recomendacion G.854.3 (03/99)




7.2 I nterfaces operacionales

7.2.1 Interfaz comln de recursos

La interfaz comun de recursos proporciona funcionalidad para cambiar el identificador (de recurso)
de los recursos mediante la operacion "cambio de identificador de recurso”. Satisface los requisitos
de empresa indicados en <"Rec. G.852.2", COMMUNITY: Transport Network Enterprise Model,
General policy>.

COMPUTATIONAL_INTERFACE commonResourcelfce {

OPERATION <changeResourcel dentifier>; }
7.21.1 Cambiar identificador derecurso (changeresourceidentifier)
<"Rec. G.852.2", COMMUNITY : Transport Network Enterprise Model, General policy>
OPERATION changeResourceld {

INPUT_PARAMETERS
layerND: LayerNetworkDomainld ::= TopmanL ayerNetworkDomainQuerylfce;
involvedResource: ResourceChoice
newResourcel dentifier: Userldentifier ::= SimpleNameType;

OUTPUT_PARAMETERS
agreedResourcel dentifier: Userldentifier ::= SimpleNameType;

RAISED_EXCEPTIONS
invalidResource: NULL;
newResourcel dentifierNotUnique: newResourcel dentifier;
failureToChangeld: NULL;

BEHAVIOUR
SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
involvedResource: <INFORMATION OBJECT networklnformationTop>;
newResourcel dentifier: <INFORMATION ATTRIBUTE: resourcel d>;
agreedResourcel dentifier: <INFORMATION ATTRIBUTE: resourcel d>;

PRE_CONDITIONS
inv_existinglnvolvedResource
"involvedResour ce shall refer to element in the same <layer NetworkDomainlsMadeOf> relationship where
layer ND refersto containerLND."

inv_uniqueResourceld
"newResour cel dentifier must not be equal to <resourceld> of any element in the same
<layerNetworkDomainlsMadeOf> relationship where layer ND refersto containerLND."

POST_CONDITIONS
inv_idChanged
"<resourceld> of the resource referred to by involvedResour ce has to be equal to
newResour cel dentifier and agr eedResour cel dentifier.";

EXCEPTIONS

IF PRE_CONDITION inv_existinglnvolvedResource NOT_VERIFIED RAISE_EXCEPTION
invalidResource;

6 Recomendacion G.854.3 (03/99)



IF PRE_CONDITION inv_uniqueResourceld NOT_VERIFIED RAISE_EXCEPTION
newResourcel dentifierNotUnique;
IF POST_CONDITION inv_idChanged NOT_VERIFIED RAISE_EXCEPTION failureToChangeld;

3y
7.2.2 Interfaz de provision de recursos de topologia

La interfaz de provision de recursos de topologia proporciona la funcionalidad para la provisién de
los recursos definidos en <"Rec. G.852.2", COMMUNITY: Transport Network Enterprise Model>.

COMPUTATIONAL_INTERFACE topologyResourcesProvisioninglfce {

OPERATION <createAccessGroup>;
<deleteA ccessGroup>;
<createLink>;
<deeteLink>;
<createLinkEnd>;
<deleteLinkEnd>;
<createSubnetwork>;
<deleteSubnetwork>;
<createTopological Link>;
<deleteTopologicalLink>;
<createTopol ogical LinkEnd>;
<deleteTopological LinkEnd>; }

7.22.1 Crear grupo de acceso (create access group)
<COMMUNITY:: Topology Management, ACTION: create access group>

OPERATION createAccessGroup {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
suppliedUserldentifier: Userldentifier;
-- zero length string or 0 implies none supplied.
suppliedUserLabel: GraphicString;
-- zero length string implies none supplied.
suppliedDirection: topological EndDirection;

OUTPUT_PARAMETERS
accessGroup: AccessGroupld;

RAISED_EXCEPTIONS
userldentifierNotUnique: suppliedUserldentifier;
failureToSetUserldentifier: NULL;
failureToSetUserLabel: NULL;
failureToCreateAccessGroup: NULL;
failureToSetDirection: NULL;

BEHAVIOUR
SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
suppliedUserldentifier: <INFORMATION ATTRIBUTE: resourceld>;
suppliedUserLabel: <INFORMATION ATTRIBUTE: userLabel>;
accessGroup: <INFORMATION OBJECT: topmanA ccessGroup>;
suppliedDirection: <INFORMATION ATTRIBUTE: topological EndDirection>;

PRE_CONDITIONS

inv_uniqueUserldentifier
"The suppliedUser | dentifier value shall not be equal to the <resourceld> value of any element in the
<layer NetworkDomainlsMadeOf> relationship where the layer ND refers to containerLND."

Recomendacion G.854.3 (03/99) 7



POST_CONDITIONS
inv_agreedUserldentifier
"The <resourceld> value of <topmanAccessGroup> referred to by accessGroup is equa to the

suppliedUser I dentifier value, if it is supplied.”

inv_agreedUserL abel
"The <userLabel> value of <topmanAccessGroup> referred to by accessGroup isequal to the

suppliedUser L abel value, if it issupplied.”

inv_existingAccessGroup
"accesssGroup refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refers

to containerLND."

inv_agreedDirection
"The <topological EndDirection> value of <topmanAccessGroup> referred to by accessGroup isequal to the

suppliedDirection value, if it is supplied, or set to 'undefined’ if not supplied.”

EXCEPTIONS
IF PRE_CONDITION inv_uniqueUserldentifier NOT_VERIFIED RAISE_EXCEPTION

userldentifierNotUnique;
IF POST_CONDITION inv_agreedUserldentifier NOT_VERIFIED RAISE_EXCEPTION

faillureToSetUserldentifier;
IF POST_CONDITION inv_agreedUserLabel NOT_VERIFIED RAISE_EXCEPTION

failureToSetUserL abel;
IF POST_CONDITION inv_existingAccessGroup NOT_VERIFIED RAISE_EXCEPTION

failureToCreateA ccessGroup;
IF POST_CONDITION inv_agreedDirection NOT_VERIFIED RAISE_EXCEPTION

failureToSetDirection;
1
7.2.2.2 Suprimir grupo de acceso (delete access group)
<COMMUNITY:: Topology Management, ACTION: delete access group>

OPERATION deleteAccessGroup {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
accessGroup: AccessGroupld;

OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
incorrectA ccessGroup: accessGroup;
networkTTPsEXxisting: NULL;
failureToDeleteAccessGroup: NULL;

BEHAVIOUR
SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
accessGroup: <INFORMATION OBJECT: topmanAccessGroup>;

PRE_CONDITIONS
inv_existingAccessGroup
"accesssGroup refersto element in the <layer NetworkDomainl sMadeOf> relationship where layer ND

refersto containerLND."

8 Recomendacion G.854.3 (03/99)
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inv_noNetworkTTPs
"accessGroup shall not refer to any container AG in a <accessGroupl sMadeOfNetworkTTPs> relationship.”

POST_CONDITIONS
inv_noAccessGroup
"accessGroup does not refer to any element in the <layer NetworkDomainlsMadeOf> relationship.”

EXCEPTIONS
IF PRE_CONDITION inv_existingAccessGroup NOT_VERIFIED RAISE_EXCEPTION

incorrectA ccessGroup;
IF PRE_CONDITION inv_noNetworkTTPs NOT_VERIFIED RAISE_EXCEPTION networkTTPsEXisting;
IF POST_CONDITION inv_noAccessGroup NOT_VERIFIED RAISE_EXCEPTION

failureToDeleteA ccessGroup;

7.2.2.3 Crear enlace (createlink)

<COMMUNITY:: Topology Management, ACTION: create link>

OPERATION createlink {

INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
a_End: LinkEndChoice;
z_End: LinkEndChoice;
suppliedUserldentifier: Userldentifier;
-- zero length string or O implies none supplied.
suppliedUserLabel: GraphicString;
-- zero length string implies none supplied.
suppliedDirectionality: linkDirectionality;

OUTPUT_PARAMETERS
link: Linkld;

RAISED _EXCEPTIONS
incorrectLinkEnds: LinkEndChoice;
userldentifierNotUnique: suppliedUserldentifier;
failureToSetUserldentifier: NULL;
failureToCreateLink: NULL;
failureToBindLink: NULL;
failureToSetUserLabel: NULL;
failureToSetDirectionality: NULL;

BEHAVIOUR

SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
accessGroup: <INFORMATION OBJECT: topmanA ccessGroup>;
suppliedUserldentifier: <INFORMATION ATTRIBUTE: resourceld>;
suppliedUserLabel: <INFORMATION ATTRIBUTE: userLabel>;
suppliedDirectionality: <INFORMATION ATTRIBUTE: linkDirectionality>;
link: <INFORMATION OBJECT: topmanLink>;

PRE_CONDITIONS
inv_samel ayerND
"a_End and z_End shall both refer to element in the same <layer NetworkDomainlsMadeOf> relationship
where layer ND refersto containerLND."

inv_uniqueUserldentifier

"The suppliedUser | dentifier value shall not be equal to the <resourceld> value of any element in the
<layer NetworkDomainlsMadeOf> relationship where layer ND refersto containerLND."
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POST_CONDITIONS
inv_existingLink
"link, a_End and z_End refer to element in the <layer NetworkDomainlsMadeOf> relationship where
layer ND refers to container LND."

inv_linkBinds
"a_End and z_End respectively refer to a_endTopological and z_endTopological in the <linkBinds>
relationship where link refers to transfer CapacityLink.”

inv_agreedUserldentifier
"The <resourceld> value of <topmanLink> referred to by link is equal to the suppliedUser | dentifier value,
if itissupplied.

inv_agreedUserL abel
"The <userLabel> value of <topmanLink> referred to by link is equal to the suppliedUserLabel vaue, if itis
supplied.

"inv_agreedDirectionality
"The <linkDirectionality> value of <topmanLink> referred to by link is equal to the
suppliedDirectionality value, if it is supplied, or set to 'undefined’ if not supplied.”

EXCEPTIONS

IF PRE_CONDITION inv_samelLayerND NOT_VERIFIED RAISE_EXCEPTION incorrectL inkEnds;

IF PRE_CONDITION inv_uniqueUserldentifier NOT_VERIFIED RAISE_EXCEPTION
userldentifierNotUnique;

IF POST_CONDITION inv_existingLink NOT_VERIFIED RAISE_EXCEPTION failureToCreateLink;

IF POST_CONDITION inv_linkBinds NOT_VERIFIED RAISE_EXCEPTION failureToBindLink;

IF POST_CONDITION inv_agreedUserldentifier NOT_VERIFIED RAISE_EXCEPTION
failureToSetUserldentifier;

IF POST_CONDITION inv_agreedUserLabel NOT_VERIFIED RAISE_EXCEPTION failureToSetUserL abel;

IF POST_CONDITION inv_agreedDirectionality NOT_VERIFIED RAISE_EXCEPTION
failureToSetDirectionality;

3y
7.2.2.4  Suprimir enlace (deletelink)
<COMMUNITY: Topology Management, ACTION: delete link>

OPERATION deletelink {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
link: Linkld;

OUTPUT_PARAMETERS
-- none

RAISED _EXCEPTIONS
incorrectLink: link;
linkConnectionExisting: NULL;
failureToDeleteLink: NULL;

BEHAVIOUR
SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
link: <INFORMATION OBJECT: topmanLink>;
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PRE_CONDITIONS;
inv_existingLink
"link refersto the element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refersto
containerLND."

inv_noLinkConnection
"link shall not refer to any containerLink of a <linkHasLinkConnections> relationship."”

POST_CONDITIONS
inv_noLink
"link does not participate in any <layer NetworkDomainlsMadeOf> AND <linkBinds> relationships."

EXCEPTIONS
IF PRE_CONDITION inv_existingLink NOT_VERIFIED RAISE_EXCEPTION incorrectLink;
IF PRE_CONDITION inv_noLinkConnection NOT_VERIFIED RAISE_EXCEPTION
linkConnectionExisting;
IF POST_CONDITION inv_noLink NOT_VERIFIED RAISE_EXCEPTION failureToDeletel ink;

7.2.25 Crear extremo de enlace (createlink end)

Esta operacion crea un extremo de enlace vinculado a una subred.

<COMMUNITY:: Topology Management, ACTION: create link end>

OPERATION createLinkEnd {

INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
subnetwork: Subnetworkld;
suppliedUserldentifier: Userldentifier;
-- zero length string or 0 implies none supplied.
suppliedUserLabel: GraphicString;
-- zero length string implies none supplied.
suppliedDirection: topologica EndDirection;

OUTPUT_PARAMETERS
linkEnd: LinkEndId;

RAISED_EXCEPTIONS
incorrectSubnetwork: subnetwork;
userldentifierNotUnique: suppliedUserldentifier;
failureToCreateLinkEnd: NULL;
failureToBindLinkEnd: NULL;
failureToSetUserldentifier: NULL;
failureToSetUserLabel: NULL;
failureToSetDirection: NULL;

BEHAVIOUR

SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
suppliedUserldentifier; <INFORMATION ATTRIBUTE: resourceld>;
suppliedUserLabel: <INFORMATION ATTRIBUTE: userLabel>;
suppliedDirection: <INFORMATION ATTRIBUTE: topologica EndDirection>;
linkEnd: <INFORMATION OBJECT: topmanLinkEnd>;
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PRE_CONDITIONS
inv_subnetworkExisting
"subnetwork shall refer to element in the <layer NetworkDomainlsMadeOf> relationship where layer ND
refersto containerLND."

inv_uniqueUserldentifier
"The suppliedUser | dentifier value shall not be equal to the <resourceld> value of any element in the
<layerNetworkDomainlsMadeOf> relationship where layer ND refersto containerLND.";

POST_CONDITIONS
inv_existingLinkEnd
"linkEnd and subnetwork refer to element in the same <layer Networ kDomainlsMadeOf> relationship
where layer ND refersto containerLND."

inv_boundLinkEnd
"linkEnd refersto transfer CapacityLE in the <linkEndlsBoundTo> relationship where subnetwork refers
to topological Entity."

inv_agreedUserldentifier
"The <resourceld> value of <topmanLinkEnd> referred to by linkEnd is equal to the
suppliedUser I dentifier value, if it issupplied.”

inv_agreedUserL abel
"The <userLabel> value of <topmanLinkEnd> referred to by linkEnd is equal to the suppliedUser L abel
value, if it is supplied.”

inv_agreedDirection
"The <topological EndDirection> value of <topmanLinkEnd> referred to by linkEnd is equal to the
suppliedDirection value, if it is supplied, or set to 'undefined’ if not supplied.”

EXCEPTIONS

IF PRE_CONDITION inv_subnetworkExisting NOT_VERIFIED RAISE_EXCEPTION
incorrectSubnetwork;

IF PRE_CONDITION inv_uniqueUserldentifier NOT_VERIFIED RAISE_EXCEPTION
userldentifierNotUnique;

IF POST_CONDITION inv_existingLinkEnd NOT_VERIFIED RAISE_EXCEPTION
failureToCreateL inkEnd,;

IF POST_CONDITION inv_boundLinkEnd NOT_VERIFIED RAISE_EXCEPTION failureToBindLinkEnd;

IF POST_CONDITION inv_agreedUserldentifier NOT_VERIFIED RAISE EXCEPTION
failureToSetUserldentifier;

IF POST_CONDITION inv_agreedUserLabel NOT_VERIFIED RAISE_EXCEPTION
failureToSetUserLabel;

IF POST_CONDITION inv_agreedDirection NOT_VERIFIED RAISE_EXCEPTION failureToSetDirection;

1
7.2.2.6 Suprimir extremo de enlace (delete link end)
<COMMUNITY:: Topology Management, ACTION: delete link end>

OPERATION deletelinkEnd {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
linkEnd: LinkEndid;

OUTPUT_PARAMETERS
-- hone

RAISED _EXCEPTIONS
incorrectLinkEnd: linkEnd,;
network CTPEXisting: NULL;
faillureToDeleteLinkEnd: NULL;
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BEHAVIOUR
SEMI_FORMAL
PARAMETER_MATCHING

layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
linkEnd: <INFORMATION OBJECT: topmanLinkEnd>;

PRE_CONDITIONS

inv_existingLinkEnd
"linkEnd refers to element in the <layerNetworkDomainlsMadeOf> relationship where layer ND refersto
containerLND."

inv_noNetworkCTPs
"linkEnd shall not refer to any containerLE in a <linkEndHasNetworkCTPs> relationship.”

POST_CONDITIONS

inv_noLinkEnd
"linkEnd does not refer to any element in the <layerNetworkDomainlsMadeOf> relationship.”

EXCEPTIONS
IF PRE_CONDITION inv_existingLinkEnd NOT_VERIFIED RAISE_EXCEPTION incorrectLinkEnd,;

IF PRE_CONDITION inv_noNetworkCTPs NOT_VERIFIED RAISE_EXCEPTION networkCTPEXisting;
IF POST_CONDITION inv_noLinkEnd NOT_VERIFIED RAISE_EXCEPTION failureToDeletel inkEnd;

1
7.2.2.7 Crear subred (create subnetwork)
<COMMUNITY:: Topology Management, ACTION: create subnetwork>

OPERATION createSubnetwork {
INPUT_PARAMETERS
layerND: LayerNetworkDomainid;
suppliedUserldentifier: Userldentifier;
-- zero length string or 0 implies none supplied.
suppliedUserLabel: GraphicString;
-- zero length string implies none supplied.

OUTPUT_PARAMETERS
subnetwork: Subnetworkld;
network TTPs: SetOfNetworkTTPs;
-- the networkTTPs parameter value is provided when <PERMISSON: successReturnTTPs> is

-- supported.

RAISED _EXCEPTIONS
userldentifierNotUnique: suppliedUserldentifier;
failureToSetUserldentifier: NULL;
failureToSetUserLabel: NULL;
failureToCreateSubnetwork: NULL;
failureToCreateNTTP: NULL;
failureToAssociateNTTP: NULL;

BEHAVIOUR
SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
suppliedUserldentifier; <INFORMATION ATTRIBUTE: resourceld>;
suppliedUserLabel: <INFORMATION ATTRIBUTE: userLabel>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
networkTTPs ELEMENTS: <INFORMATION OBJECT: topmanNetworkTTP>;
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PRE_CONDITIONS
inv_uniqueUserldentifier
"The suppliedUser | dentifier value shall not be equal to the <resourceld> value of any element in the
<layer NetworkDomainlsMadeOf> relationship where layer ND refers to container LND."

POST_CONDITIONS
inv_agreedUserldentifier
"The <resourceld> value of the <topmanSubnetwork> referred to by subnetwork is equal to the
suppliedUserl dentifier value, if it is supplied.”

inv_agreedUserL abel
"The <userLabel> value of the <topmanSubnetwork> referred to by subnetwork is equal to the
suppliedUserl dentifier value, if it is supplied.”

inv_existingSubnetwork
"subnetwork refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refersto
containerLND."

-- NOTE - The following invariants are only needed if the networkTTPs appear automatically when the
subnetwork is created

inv_existingNetwork TTP
"networ kT TPs refers to elemenin the <layerNetworkDomainlsMadeOfrelationship where layer ND refers
to containerLND"

inv_nttpAssociated
"networ kT TPsrefers to extremityof the <subnetworkTPIsRelated ToExtremityetationship where the
abstractionSNTRwhich is a subnetworkTP) is also elementSNTIBf a <subnetworklsDelimitedBy>
relationship where subnetwork refersto containerSN

subnetwork

containerSN | (1..1)

subnetworkls
DelimitedBy

elementsnTp| (1.N)
subnetworkTP

abstractionSNTP| (1..N)

subnetworkTPIs
Related ToExtremity

extremity .1
networkTTP

EXCEPTIONS

IF PRE_CONDITION inv_uniqueUserldentifier NOT_VERIFIED RAISE_EXCEPTION
userldentifierNotUnique;

IF POST_CONDITION inv_agreedUserldentifier NOT_VERIFIED RAISE_EXCEPTION
failureToSetUserldentifier;

IF POST_CONDITION inv_agreedUserLabel NOT_VERIFIED RAISE_EXCEPTION failureToSetUserL abel;

IF POST_CONDITION inv_existingSubnetwork NOT_VERIFIED RAISE_EXCEPTION
failureT oCreateSubnetwork;

IF POST_CONDITION inv_existingNetworkTTP NOT_VERIFIED RAISE_EXCEPTION
failureToCreateNTTP,
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IF POST_CONDITION inv_nttpAssociated NOT_VERIFIED RAISE_EXCEPTION failureToAssociateNTTP,

3
7.2.2.8 Suprimir subred (delete subnetwork)
<COMMUNITY: Topology Management, ACTION: delete subnetwork>

OPERATION deleteSubnetwork {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
subnetwork: Subnetworkld;

OUTPUT_PARAMETERS
-- none

RAISED_EXCEPTIONS
incorrectSubnetwork: subnetwork;
subnetworklnUse: NULL;
subnetworkContainsSubnetworkConnections: NULL;
boundSubnetwork: NULL;
failureToDeleteSubnetwork: NULL;

BEHAVIOUR
SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;

PRE_CONDITIONS
inv_existingSubnetwork

"subnetwork refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refers to

containerLND."

inv_noSubnetwork TP
"subnetwork shall not refer to any container SN in a <subnetworklsDelimitedBy> relationship.”

inv_noSubnetworkConnections

"subnetwork shall not refer to any container SN in a < subnetworkHasSubnetworkConnections> relationship."

inv_noBinding
"subnetwork shall not refer to any a_endTopological or z_endTopological in a<linkBinds> or
<linkConnectionlsTerminatedByTopol ogical Entities> relationship or to any topologicalEntity in a
<linkEndlsBoundTo> relationship.”

POST_CONDITIONS
inv_noSubnetwork
"subnetwor k must not refer to any element in a <layerNetworkDomainlsMadeOf> relationship.”

EXCEPTIONS

IF PRE_CONDITION inv_existingSubnetwork NOT_VERIFIED RAISE_EXCEPTION
incorrectSubnetwork;

IF PRE_CONDITION inv_noSubnetworkTP NOT_VERIFIED RAISE_EXCEPTION subnetworkinUse;

IF PRE_CONDITION inv_noSubnetworkConnection NOT_VERIFIED RAISE_EXCEPTION
subnetworkContai nsSubnetworkConnections;

IF PRE_CONDITION inv_noBinding NOT_VERIFIED RAISE_EXCEPTION boundSubnetwork;

IF POST_CONDITION inv_noSubnetwork NOT_VERIFIED RAISE EXCEPTION
failureToDeleteSubnetwork;
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7.2.2.9 Crear enlace topoldgico (create topological link)

<COMMUNITY:: Topology Management, ACTION: create topological link>

OPERATION createTopologicalLink {

16

INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
a End: LinkEndChoice;
z_End: LinkEndChoice;
suppliedUserldentifier: Userldentifier;
-- zero length string or 0 implies none supplied.
suppliedUserLabel: GraphicString;
-- zero length string implies none supplied.
suppliedDirectionality: linkDirectionality;

OUTPUT_PARAMETERS
topologicaLink: TopologicalLinkld;

RAISED_EXCEPTIONS
incorrectLinkEnds: LinkEndChoice;
userldentifierNotUnique: suppliedUserldentifier;
failureToSetUserldentifier: NULL;
failureToCreateTopologicalLink: NULL;
failureToBindTopologicalLink: NULL;
failureToSetUserLabel: NULL;
failureToSetDirectionality: NULL;

BEHAVIOUR

SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
accessGroup: <INFORMATION OBJECT: topmanA ccessGroup>;
suppliedUserldentifier: <INFORMATION ATTRIBUTE: resourcel d>;
suppliedUserLabel: <INFORMATION ATTRIBUTE: userLabel>;
suppliedDirectionality: <INFORMATION ATTRIBUTE: linkDirectionality>;
topologicalLink: <INFORMATION OBJECT: topmanLink>;

PRE_CONDITIONS
inv_samel ayerND
"a-End and z-End shall both refer to element in the same <layer NetworkDomainl sMadeOf> relationship
where layer ND refersto containerLND."

inv_uniqueUserldentifier
"The suppliedUser | dentifier value shall not be equal to the <resourceld> value of any element in the
<layer NetworkDomainlsMadeOf> relationship where layer ND refersto containerLND."

POST_CONDITIONS
inv_existingTopological Link
"link, a_End and z_End refer to element in the <layer NetworkDomainl sMadeOf> relationship where
layer ND refersto containerLND."

inv_linkBinds
"a_End and z_End respectively refer to a_endTopological and z_endTopological in the <linkBinds>
relationship where topologicalL ink refersto transfer CapacityLink."

inv_agreedUserldentifier

"The <resourceld> value of <topmanTopologicalLink> referred to by topologicalLink isequal to the
suppliedUser I dentifier value, if it is supplied.
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inv_agreedUserL abel
"The <userLabel> value of <topmanTopologicalLink> referred to by topologicalLink isequal to the
suppliedUser L abel value, if it is supplied.

"inv_agreedDirectionality
"The <linkDirectionality> value of <topmanTopologicalLink> referred to by topologicalLink is equa to the
suppliedDirectionality value, if it issupplied, or set to "undefined’ if not supplied.”

EXCEPTIONS

IF PRE_CONDITION inv_samelLayerND NOT_VERIFIED RAISE_EXCEPTION incorrectLinkEnds;

IF PRE_CONDITION inv_uniqueUserldentifier NOT_VERIFIED RAISE_EXCEPTION
userldentifierNotUnique;

IF POST_CONDITION inv_existingTopologicalLink NOT_VERIFIED RAISE_EXCEPTION
failureToCreateTopologicalLink;

IF POST_CONDITION inv_linkBinds NOT_VERIFIED RAISE_EXCEPTION failureToBindTopologicalLink;

IF POST_CONDITION inv_agreedUserldentifier NOT_VERIFIED RAISE_EXCEPTION
failureToSetUserldentifier;

IF POST_CONDITION inv_agreedUserLabel NOT_VERIFIED RAISE_EXCEPTION failureToSetUserL abel;

IF POST_CONDITION inv_agreedDirectionality NOT_VERIFIED RAISE_EXCEPTION
failureToSetDirectionality;

3
7.2.2.10 Suprimir enlace topoldgico (delete topological link)
<COMMUNITY: Topology Management, ACTION: delete topological link>

OPERATION deleteTopologicalLink {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
topologicalLink: TopologicalLinkld;

OUTPUT_PARAMETERS
-- none

RAISED_EXCEPTIONS
incorrectTopologicalLink: topologicalLink;
serverTrailExisting: NULL;
failureToDeleteTopologicalLink: NULL;

BEHAVIOUR
SEMI_FORMAL
PARAMETER_MATCHING

layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
topologicalLink: <INFORMATION OBJECT: topmanTopologicalLink>;

PRE_CONDITIONS;
inv_existingTopologicalLink
"topologicalLink refersto the element in the <layer NetworkDomainl sMadeOf> relationship where
layer ND refersto containerLND."

inv_noServerTrail
"topologicalLink shall not refer to any clientTL of a <topologicalLinkl sSupportedByTrail> relationship.”

POST_CONDITIONS
inv_noTopologicalLink
"topologicalLink does not participate in any <layerNetworkDomainlsMadeOf> AND <linkBinds>
relationships.”
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EXCEPTIONS
IF PRE_CONDITION inv_existingTopologicalLink NOT_VERIFIED RAISE_EXCEPTION
incorrectTopologicalLink;
IF PRE_CONDITION inv_noServerTrail NOT_VERIFIED RAISE_EXCEPTION serverTrail Existing;
IF POST_CONDITION inv_noTopologicalLink NOT_VERIFIED RAISE_EXCEPTION
failureToDeleteTopologicalLink;

3y
7.2.2.11 Crear extremo de enlace topoldgico (create topological link end)
Esta operacion crea un extremo de enlace topoldgico vinculado a una subred.

<COMMUNITY: Topology Management, ACTION: create topological link end>

OPERATION createTopologicalLinkEnd {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
subnetwork: Subnetworkld;
suppliedUserldentifier: Userldentifier;
-- zero length string or 0 implies none supplied.
suppliedUserLabel: GraphicString;
-- zero length string implies none supplied.
suppliedDirection: topol ogical EndDirection;

OUTPUT_PARAMETERS
topologicalLinkEnd: TopologicalLinkEndid;

RAISED EXCEPTIONS
incorrectSubnetwork: subnetwork;
userldentifierNotUnique: suppliedUserldentifier;
failureToCreateTopologicalLinkEnd: NULL;
failureToBindTopologicalLinkEnd: NULL;
failureToSetUserldentifier: NULL;
failureToSetUserLabel: NULL;
failureToSetDirection: NULL;

BEHAVIOUR
SEMI_FORMAL
PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
suppliedUserldentifier; <INFORMATION ATTRIBUTE: resourceld>;
suppliedUserLabel: <INFORMATION ATTRIBUTE: userLabel>;
suppliedDirection: <INFORMATION ATTRIBUTE: topologica EndDirection>;
topological LinkEnd: <INFORMATION OBJECT: topmanTopol ogical LinkEnd>;

PRE_CONDITIONS
inv_subnetworkExisting
"subnetwork shall refer to element in the <layerNetworkDomainlsMadeOf> relationship where layer ND

refers to containerLND."

inv_uniqueUserldentifier
"The suppliedUser | dentifier value shall not be equal to the <resourceld> value of any element in the
<layerNetworkDomainlsMadeOf> relationship where layer ND refers to containerLND.";

POST_CONDITIONS
inv_existingTopologicalLinkEnd
"topologicalLinkEnd and subnetwork refer to element in the same <layer NetworkDomai nl sMadeOf>
relationship where layer ND refersto containerLND."
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inv_boundTopologicaLinkEnd
"topologicalLinkEnd refers to transfer CapacityLE in the <linkEndlsBoundTo> relationship where
subnetwork refers to topological Entity."

inv_agreedUserldentifier
"The <resourceld> value of <topmanTopologicalLinkEnd> referred to by topologicalLinkEnd is equal to
the suppliedUser | dentifier vaue, if it issupplied.”

inv_agreedUserL abel
"The <userLabel> vaue of <topmanTopologicalLinkEnd> referred to by topologicalLinkEnd is equal to
the suppliedUser L abel value, if it is supplied.”

inv_agreedDirection
"The <topological EndDirection> value of <topmanTopologicalLinkEnd> referred to by
topologicalLinkEnd is equal to the suppliedDirection value, if it is supplied, or set to 'undefined’ if not
supplied.”

EXCEPTIONS

IF PRE_CONDITION inv_subnetworkExisting NOT_VERIFIED RAISE_EXCEPTION
incorrectSubnetwork;

IF PRE_CONDITION inv_uniqueUserldentifier NOT_VERIFIED RAISE_EXCEPTION
userldentifierNotUnique;

IF POST_CONDITION inv_existingTopologicalLinkEnd NOT_VERIFIED RAISE_EXCEPTION
failureToCreateTopologicalLinkEnd;

IF POST_CONDITION inv_boundTopologicalLinkEnd NOT_VERIFIED RAISE_EXCEPTION
failureToBindTopologicalLinkEnd;

IF POST_CONDITION inv_agreedUserldentifier NOT_VERIFIED RAISE EXCEPTION
failureToSetUserldentifier;

IF POST_CONDITION inv_agreedUserLabel NOT_VERIFIED RAISE_EXCEPTION failureT oSetUserLabel;

IF POST_CONDITION inv_agreedDirection NOT_VERIFIED RAISE_EXCEPTION
failureToSetDirection;

7.2.2.12 Suprimir extremo de enlace topoldgico (delete topological link end)

<COMMUNITY:: Topology Management, ACTION: delete topological link end>

OPERATION deleteTopological LinkEnd {

INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
topologicalLinkEnd: TopologicalLinkEndld;

OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
incorrectTopol ogicalLinkEnd: topological LinkEnd,;
serverTTPEXisting: NULL;
failureToDeleteTopologicalLinkEnd: NULL;

BEHAVIOUR

SEMI_FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
topologicalLinkEnd: <INFORMATION OBJECT: topmanTopologicalLinkEnd>;

PRE_CONDITIONS

inv_existingTopologicalLinkEnd
"topologicalLinkEnd refers to element in the <layerNetworkDomainl sMadeOf> relationship where
layer ND refers to container LND."
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inv_noServerTTP
"topologicalLinkEnd shall not refer to any clientTLE in a
<topological LinkEndl sSupportedByNetworKTTP> relationship."

POST_CONDITIONS
inv_noTopologicalLinkEnd
"topologicalLinkEnd does not refer to any element in the <layer NetworkDomainlsMadeOf> relationship.

EXCEPTIONS
IF PRE_CONDITION inv_existingTopological LinkEnd NOT_VERIFIED RAISE_EXCEPTION
incorrectTopologicalLinkEnd;
IF PRE_CONDITION inv_noServerTTP NOT_VERIFIED RAISE_EXCEPTION serverTTPEXisting;
IF POST_CONDITION inv_noTopologicalLinkEnd NOT_VERIFIED RAISE_EXCEPTION
failureToDeleteTopologica LinkEnd;

3
7.3 Interfaces deinformes

7.3.1 Interfaz comuln de informe de cambio de identificador de recurso

La interfaz comun de informe de cambio de identificador de recurso proporciona funcionalidad para
informar el cambio del identificador de recurso de los recursos mediante la operacién "report
resourceld change". Satisface los requisitos de empresa indicados en <"Rec. G.852.2",
COMMUNITY: Transport Network Enterprise Model, General policy>.

COMPUTATIONAL_INTERFACE commonReportResourcel dChangelfce {
OPERATION <reportResourceldChange>; }

7.3.1.1 Informar cambio deidentificador derecurso (report resourceld change)
<"Rec. G.852.2", COMMUNITY: Transport Network Enterprise Model, Genera policy>

OPERATION reportResourcel dChange {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
involvedResource: ResourceChoice
oldResourcel dentifier: Userldentifier ::= SimpleNameType;
newResourcel dentifier: Userldentifier ::= SimpleNameType;

OUTPUT_PARAMETERS
-- none

RAISED_EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
involvedResource: <INFORMATION OBJECT networklnformationTop>;
oldResourcel dentifier: <INFORMATION ATTRIBUTE: resourceld>;
newResourcel dentifier: <INFORMATION ATTRIBUTE: resourcel d>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
inv_existinglnvolvedResource
"involvedResour ce shall refer to element in the same < layer NetworkDomainlsMadeOf> relationship
where layer ND refersto containerLND."
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inv_oldResourcel dentifier
"<resourceld> of the resource referred to by involvedResour ce must be equal to oldResour cel dentifier.";

inv_differentNewResourcel dentifier
"<resourceld> of the resource referred to by involvedResour ce must be different from
newResour cel dentifier.";

POST_CONDITIONS
inv_newResourcel dentifier
"<resourceld> of the resource referred to by involvedResour ce must be equal to newResour cel dentifier.”;

EXCEPTIONS
-- none

3
7.3.2 Interfaz de informes de recursos de topologia

La interfaz de informes de recursos de topologia proporciona funcionalidad para informar sobre la
creacion y la supresion de los recursos definidos en <"Rec. G.852.2", COMMUNITY: Transport
Network Enterprise Model>.

COMPUTATIONAL_INTERFACE topol ogyResourcesReportinglfce {

OPERATION <reportAccessGroupCreation>;
<reportAccessGroupDeletion>;
<reportLinkCreation>;
<reportLinkDeletion>;
<reportLinkEndCreation>;
<reportLinkEndDeletion>;
<reportSubnetworkTPCreation>;
<reportSubnetworkTPDeletion>;
<reportSubnetworkCreation>;
<reportSubnetworkDeletion>; }
<reportTopological LinkCreation>;
<reportTopologicalLinkDel etion>;
<reportTopological LinkEndCreation>;
<reportTopological LinkEndDeletion>; }

7.3.2.1 Informar creacion de grupo de acceso (report access group creation)
<COMMUNITY:: Topology Management, ACTION: report access group creation>

OPERATION reportAccessGroupCreation {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
accessGroup: AccessGroupld;

OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
accessGroup: <INFORMATION OBJECT: topmanA ccessGroup>;
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TRIGGERING_CONDITIONS
PRE_CONDITIONS
-- hone

POST_CONDITIONS
inv_existingAccessGroup
"accessGroup refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refers
to containerLND."

EXCEPTIONS
-- none

1
7.3.2.2 Informar supresion de grupo de acceso (report access group deletion)
<COMMUNITY:: Topology Management, ACTION: report access group deletion>

OPERATION reportAccessGroupDeletion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
accessGroup: AccessGroupld;

OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL
PARAMETER_MATCHING

layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
accessGroup: <INFORMATION OBJECT: topmanA ccessGroup>;

TRIGGERING_CONDITIONS

PRE_CONDITIONS

inv_existingAccessGroup
"accessGroup refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refers
to containerLND."

inv_noNetworkTTPs
"accessGroup shall not refer to any container AG in an <accessGroupl sMadeOfNetworkTTPs>

relationship.”

POST_CONDITIONS
inv_noAccessGroup
"accessGroup shal not refer to any element in the <layerNetworkDomainl sMadeOf> relationship.”

EXCEPTIONS
-- none

1
7.3.2.3 Informar creacion de enlace (report link creation)
<COMMUNITY:: Topology Management, ACTION: report link creation>
OPERATION reportLinkCreation {

INPUT_PARAMETERS

layerND: LayerNetworkDomainld;
link: Linkld;
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a End: LinkEndChoice;
z_End: LinkEndChoice;

OUTPUT PARAMETERS
-- hone

RAISED EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>; link: <INFORMATION OBJECT:

topmanLink>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
accessGroup: <INFORMATION OBJECT: topmanAccessGroup>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
-- hone

POST_CONDITIONS
inv_existingLink
"link refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refers to

containerLND."

inv_linkBinds
"a_End and z_End respectively refer to a_endTopological and z_endTopological in the <linkBinds>
relationship wherelink refers to transfer CapacityLink."

EXCEPTIONS
-- none

1
7.3.24 Informar supresion de enlace (report link deletion)
<COMMUNITY:: Topology Management, ACTION: report link deletion>

OPERATION reportLinkDeletion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
link: Linkld;

OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;

link: <INFORMATION OBJECT: topmanLink>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
inv_existingLink
"link refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND refers to

containerLND."
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inv_noLinkConnection
"link shall not refer to any containerLink of a <linkHasLinkConnections> relationship.”

POST_CONDITIONS
inv_noLink
"link does not refer to any element in the <layerNetwor kDomainlsMadeOf> relationship.”

EXCEPTIONS
-- none

3
7.3.25 Informar creacién de extremo de enlace (report link end creation)
<COMMUNITY: Topology Management, ACTION: report link end creation>

OPERATION reportLinkEndCreation {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
linkEnd: LinkEndId;
subnetwork: Subnetworkld;

OUTPUT PARAMETERS
-- none

RAISED EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
linkEnd: <INFORMATION OBJECT: topmanLinkEnd>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
-- none

POST_CONDITIONS
inv_existingLinkEnd
"linkEnd and subnetwork refer to element in the same <layer NetworkDomainlsMadeOf> relationship
where layer ND refersto containerLND."

inv_boundLinkEnd
"linkEnd refersto transfer CapacityLE in the <linkEndlsBoundTo> relationship where subnetwork refersto

topological Entity."

EXCEPTIONS
-- none

5y
7.3.2.6  Informar supresion de extremo de enlace (report link end deletion)
<COMMUNITY: Topology Management, ACTION: report link end deletion>

OPERATION reportLinkEndDel etion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
linkEnd: LinkEndId;

24 Recomendacion G.854.3 (03/99)



OUTPUT PARAMETERS
-- hone

RAISED EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
linkEnd: <INFORMATION OBJECT: topmanLinkEnd>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
inv_existingLinkEnd
"linkEnd refers to element in the <layerNetworkDomainlsMadeOf> relationship where layer ND refersto

containerLND."

inv_existingLinkEndBinding
"linkEnd refers to topol ogical Entity in the <linkEndlsBoundTo> relationship.”

inv_noNetworkCTPs
"linkEnd shall not refer to any containerLE in a <linkEndHasNetworkCTPs> relationship."

POST_CONDITIONS

inv_noLinkEnd
"linkEnd does not refer to any element in the <layer NetworkDomainlsMadeOf> relationship where layer ND

refersto containerLND."

EXCEPTIONS
-- none

y
7.3.2.7 Informar creacion de subred (report subnetwork creation)
<COMMUNITY: Topology Management, ACTION: report subnetwork creation>

OPERATION reportSubnetworkCreation {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
subnetwork: Subnetworkld;
network TTPs. SetOfNnetworkTTPs;
-- the networkTTPs parameter value is provided when <PERMISSION: informTTP s> is supported.

OUTPUT_PARAMETERS
-- none

RAISED_EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
networkTTPs ELEMENTS: <INFORMATION OBJECT: topmanNetworkTTP>;

TRIGGERING_CONDITIONS

PRE_CONDITIONS
-- none
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POST_CONDITIONS
inv_existingSubnetwork
"subnetwork refer to the element in the <layer NetworkDomainl sMadeOf> relationship where layer ND
refersto containerLND."

EXCEPTIONS
-- none

1
7.3.2.8 Informar supresion de subred (report subnetwork deletion)
<COMMUNITY:: Topology Management, ACTION: report subnetwork deletion>

OPERATION reportSubnetworkDeletion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
subnetwork: Subnetworkld;

OUTPUT_PARAMETERS
-- none

RAISED_EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL
PARAMETER_MATCHING

layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
inv_existingSubnetwork
"subnetwork must refer to element in a<layerNetworkDomainlsMadeOf> relationship where layer ND
refersto containerLND."

inv_noSubnetwork TP
"subnetwork shall not refer to any container SN in a <subnetworkl sDelimitedBy> relationship.”

inv_noBinding
"subnetwork shall not refer to any a_endTopological or z_endTopological in a<linkBinds> relationship or
to any topological Entity in a <linkEndlsBoundTo> relationship.”

POST_CONDITIONS
inv_noSubnetwork
"subnetwork does not participate in the <layerNetworkDomainlsMadeOf> relationship.”

EXCEPTIONS
-- none

B
7.3.2.9 Informar creacion de TP de subred (report subnetworkTP creation)

<COMMUNITY:: Topology Management, COMMUNITY POLICY: architectural Constraints>
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OPERATION reportSubnetwork TPCreation {
INPUT PARAMETERS
layerND: LayerNetworkDomainld;
subnetworkTP: SubnetworkTPId ::= SimpleNameType;

OUTPUT_PARAMETERS
-- none

RAISED_EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetworkTP: <INFORMATION OBJECT: topmanSubnetworkTP>;

TRIGGER CONDITION
PRE_CONDITIONS
-- hone

POST_CONDITIONS
inv_existingSubnetworkTP
"subnetwor kTP refer to the element in the <layerNetworkDomainlsMadeOf> relationship where layer ND

refersto containerLND."

EXCEPTIONS
-- none

1
7.3.2.10 Informar supresion de TP de subred (report subnetworkTP deletion)
<COMMUNITY:: Topology Management, COMMUNITY POLICY: architectural Constraints>

OPERATION reportSubnetwork TPDel etion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
subnetworkTP: SubnetworkTPId ::= SimpleNameType;

OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
subnetworkTP: <INFORMATION OBJECT: topmanSubnetworkTP>;

TRIGGER CONDITION
PRE_CONDITIONS
inv_existingSubnetworkTP
"subnetwor kTP must refer to element in a <layer NetworkDomainl sMadeOf> relationship where layer ND

refersto containerLND."
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POST_CONDITIONS
inv_noSubnetwork TP
"subnetwor kTP does not participate in the <layer NetworkDomainlsMadeOf> relationship."”

EXCEPTIONS
-- none

1
7.3.2.11 Informar creacion de enlace topoldgico (report topological link creation)

<COMMUNITY:: Topology Management, ACTION: report topological link creation>

OPERATION reportTopologicaLinkCreation {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
topologicalLink: TopologicalLinkld;
a End: LinkEndChoice;
z_End: LinkEndChoice;

OUTPUT PARAMETERS
-- hone

RAISED EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanLayerNetworkDomain>;
topologicalLink: <INFORMATION OBJECT: topmanTopological Link>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;
accessGroup: <INFORMATION OBJECT: topmanA ccessGroup>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
-- hone

POST_CONDITIONS
inv_existingTopological Link
"topologicalLink refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND
refersto containerLND."

inv_linkBinds
"a_End and z_End respectively refer to a_endTopological and z_endTopological in the <linkBinds>
relationship wherelink refersto transfer CapacityLink."

EXCEPTIONS
-- none

1
7.3.2.12 Informar supresion de enlace topologico (report topological link deletion)
<COMMUNITY:: Topology Management, ACTION: report topological link deletion>

OPERATION reportTopologicaLinkDeletion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
topologicalLink: TopologicalLinkld;
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OUTPUT_PARAMETERS
-- hone

RAISED_EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
topologicalLink: <INFORMATION OBJECT: topmanTopological Link>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
inv_existingTopologicalLink
"topologicalLink refersto element in the <layer NetworkDomainlsMadeOf> relationship where layer ND
refersto containerLND."
inv_noLinkConnection
"topologicalLink shall not refer to any containerLink of a<linkHasLinkConnections> relationship.”

POST_CONDITIONS
inv_noLink
"topologicalL ink does not refer to any element in the <layer NetworkDomainlsMadeOf> relationship.”

EXCEPTIONS
-- hone
1
7.3.2.13 Informar creacion de extremo de enlace topoldgico (report topological link end
creation)

<COMMUNITY:: Topology Management, ACTION: report topological link end creation>

OPERATION reportTopologica LinkEndCreation {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld,;
topologicaLinkEnd: TopologicalLinkEndld;
subnetwork: Subnetworkld;

OUTPUT PARAMETERS
-- hone

RAISED EXCEPTIONS
-- hone

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
topologica LinkEnd: <INFORMATION OBJECT: topmanTopologica LinkEnd>;
subnetwork: <INFORMATION OBJECT: topmanSubnetwork>;

TRIGGERING_CONDITIONS

PRE_CONDITIONS
-- hone
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POST_CONDITIONS
inv_existingLinkEnd
"topologicalL inkEnd and subnetwork refer to element in the same <layer NetworkDomainl sMadeOf>
relationship where layer ND refers to container LND."

inv_boundTopologicalLinkEnd
"topologicalLinkEnd refersto transfer CapacityLE in the <linkEndlsBoundTo> relationship where

subnetwork refers to topological Entity."

EXCEPTIONS
-- none

3

7.3.2.14 Informar supresion de extremo de enlace topoldgico (report topological link end
deletion)

<COMMUNITY: Topology Management, ACTION: report topological link end deletion>

OPERATION reportTopologica LinkEndDeletion {
INPUT_PARAMETERS
layerND: LayerNetworkDomainld;
topologicalLinkEnd: TopologicalLinkEndid;

OUTPUT PARAMETERS
-- none

RAISED EXCEPTIONS
-- none

BEHAVIOUR
SEMI-FORMAL

PARAMETER_MATCHING
layerND: <INFORMATION OBJECT: topmanL ayerNetworkDomain>;
topologicalLinkEnd: <INFORMATION OBJECT: topmanTopol ogical LinkEnd>;

TRIGGERING_CONDITIONS
PRE_CONDITIONS
inv_existingTopological LinkEnd
"topologicalLinkEnd refersto element in the <layerNetworkDomainlsMadeOf> relationship where
layer ND refersto containerLND."

inv_existingTopological LinkEndBinding
"topologicalLinkEnd refersto topol ogical Entity in the <linkEndlsBoundTo> relationship.”

inv_noNetworkCTPs
"topologicalLinkEnd shall not refer to any containerLE in a <linkEndHasNetworkCTPs> relationship."”

POST_CONDITIONS
inv_noTopologicaLinkEnd
"topologicalLinkEnd does not refer to any element in the <layer NetworkDomainlsMadeOf> relationship

where layer ND refers to containerLND."

EXCEPTIONS
-- none
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7.4 Producciones de soporte ASN.1

En esta especificacion, cuando se utiliza un nombre de interfaz dentro de una produccion ASN.1, se
utilizara la misma etiqueta, con la letra inicial mayascula. La definicion de tipo ASN.1 completa para
esta interfaz de indagacion (por ejemplo, uso de Objectldentifier, INTEGER, ....) se desarrollara
como parte del punto de vista de la ingenieria, con la tecnologia pertinente.

AccessGroupld ::= CHOICE {
accessGroupQuerylfce TopmanA ccessGroupQuerylfce
userldentifier Userldentifier};
LayerNetworkDomainld ::= CHOICE {
layerNetworkDomainQuerylfce  TopmanLayerNetworkDomainQuerylfce,

userldentifier Userldentifier };
LinkEndChoice ::= CHOICE {

subnetwork Subnetworkld,

accessGroup AccessGroupld };
LinkEndld ::= CHOICE {

linkEndQuerylfce TopmanLinkEndQuerylfce,

userldentifier Userldentifier };
Linkld ::= CHOICE {

linkQuerylfce TopmanLinkQuerylfce,

userldentifier Userldentifier };
ResourceChoice ::= CHOICE {

resourceld Resourcelfce,

userldentifier SimpleNameType} ;
SetOfNetworkTTPs ::= SET OF CHOICE {

networkTTPId TopmanNetworkTTPQuerylfce,

userldentifier SimpleNameType}
Subnetworkld ::= CHOICE {

subnetworkQuerylfce TopmanSubnetworkQuerylfce,

userldentifier Userldentifier};

TopologicalLinkEndld ::= CHOICE {
topologicalLinkEndQuerylfce TopmanTopological LinkEndQuerylfce,

userldentifier Userldentifier };
TopologicalLinkld ::= CHOICE {

topologicalLinkQuerylfce TopmanTopological LinkQuerylfce,

userldentifier Userldentifier };

Userldentifier ::= SimpleNameType;
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